Ontogeny of the extracellular calcium-sensing receptor in rat kidney.
We recently cloned extracellular Ca(2+)-sensing receptors (CaRs) from bovine parathyroid and rat kidney that play key roles in Ca2+ homeostasis. Inactivating mutations of the CaR in the inherited human disorder, familial hypocalciuric hypercalcemia, cause reduced responsiveness of the parathyroid to extracellular Ca2+ (Cao2+), as well as abnormally avid renal tubular reabsorption of both Ca2+ and Mg2+ in the distal tubule, suggesting an important role for the CaR in regulating parathyroid hormone (PTH) secretion and renal handling of divalent cations. High Cao2+ also inhibits vasopressinstimulated adenosine 3',5'-cyclic monophosphate accumulation in the medullary thick ascending limb (MTAL) and water reabsorption in the collecting duct (CD) and modulates various other aspects of renal function. The relevance of the CaR to these processes, however, is uncertain. Reduced responsiveness of vasopressin-and PTH-mediated actions on the kidney have been described in the newborn that could potentially reflect effects of the CaR on these aspects of renal function. To define further the role of the CaR in regulating renal function, including the above-mentioned changes during the perinatal period, therefore, we have studied its ontogeny in rat kidney. Northern and Western blot analyses, as well as immunohistochemistry with CaR-specific probes, demonstrate that there is little prenatal expression of the extracellular Ca(2+)-sensing receptor, except in large tubules and branching ureteric buds of developing nephrons. Postnatally, CaR mRNA and protein increase markedly during the 1st wk, related principally to expression of the receptor in the developing TAL and, to a lesser extent, in the CD. The level of expression of the receptor remains nearly constant after postnatal day 14. These results demonstrate that the perinatal increases in expression of CaR mRNA and protein parallel its tissue-specific renal expression. Furthermore, it is possible that some of the previously described changes in renal handling of divalent cations and water in the perinatal and immediate postnatal period are related, in part, to the increasing levels of expression of the CaR and resultant inhibitory effects on the actions of PTH and antidiuretic hormone on the developing nephron.